Despite the enormous burden of hypertension, it has not been effectively controlled. 1 One of the causes underlying this unsatisfactory control of blood pressure (BP) is insufficient compliance of physicians with evidence-based medicine and the recommendations of guidelines. 2, 3 Recently, several national hypertension guidelines have emphasized the importance of self-measurement of BP at home (HBP) in clinical practice. 4-8 HBP measurement allows multiple BP measurements to be obtained over a long observation period under relatively controlled conditions. 4-6 Multiple BP measurements reportedly eliminate observer bias, random error and the white-coat effect, so that HBP measurement may be more reliable than the casual clinic BP (CBP) measurements. [4] [5] [6] 9, 10 The predictive power for cardiovascular diseases is higher with HBP than with CBP. 9-11 HBP measurement may also provide patients with a better understanding of BP and improve patients' BP control and compliance with therapy. [12] [13] [14] [15] 
INTRODUCTION
Despite the enormous burden of hypertension, it has not been effectively controlled. 1 One of the causes underlying this unsatisfactory control of blood pressure (BP) is insufficient compliance of physicians with evidence-based medicine and the recommendations of guidelines. 2, 3 Recently, several national hypertension guidelines have emphasized the importance of self-measurement of BP at home (HBP) in clinical practice. [4] [5] [6] [7] [8] HBP measurement allows multiple BP measurements to be obtained over a long observation period under relatively controlled conditions. [4] [5] [6] Multiple BP measurements reportedly eliminate observer bias, random error and the white-coat effect, so that HBP measurement may be more reliable than the casual clinic BP (CBP) measurements. [4] [5] [6] 9, 10 The predictive power for cardiovascular diseases is higher with HBP than with CBP. [9] [10] [11] HBP measurement may also provide patients with a better understanding of BP and improve patients' BP control and compliance with therapy. [12] [13] [14] [15] In Japan, both the Japanese Society of Hypertension (JSH) Guidelines for Self-Monitoring of Blood Pressure at Home (Japanese HBP guidelines) 6 and the JSH Guidelines for the Management of Hypertension 2004 (JSH 2004 guidelines) 8 state that HBP should be measured using upper-arm cuff devices, for a lifelong period and at least once in the morning and once in the evening under the following conditions. Morning HBP should be measured within 1 h after waking, after micturition, in a sitting position, after 1-2 min of rest and before taking any antihypertensive drugs and breakfast. Evening HBP should be measured just before going to bed, in a sitting position, after 1-2 min of rest. All HBP values should be recorded, and the mean of the first measurement on each occasion should be taken over a certain period of time. Individual values should also be evaluated.
About 30 million HBP measurement devices have already been distributed in Japan. 16 However, how well general practitioners in Japan recognize the guidelines for HBP measurement and the usefulness of HBP remains uncertain. The objective of this study was to investigate and compare the status of physicians' practice and awareness of HBP measurement based on the Japanese guidelines between immediately after and 4 years after publication of the guidelines and clarify what needs to be done in the future. 
METHODS

RESULTS
The characteristics of attending physicians on the seminars were comparable between surveys ( Practical use of HBP measurement among physicians recommending HBP measurement to their patients Technical issues for HBP measurement in practice. The majority of physicians, in both surveys, recommended use of the upper-arm cuff device when their patients measured HBP (Figure 1 ). Approximately 70% of physicians answered that the accuracy of upper arm cuff devices for HBP measurement was high in both surveys. Furthermore, approximately 70% of physicians answered that they regularly validated devices' accuracy by comparing with auscultation in both surveys. In response to the question, 'How long should HBP be measured?' , the most frequent answer was 'for a lifelong period' Evaluation of HBP measurement. The proportion of physicians who instructed their patients to document 'all measurements' was approximately 20% in both surveys (Figure 3 ). The proportion of physicians who evaluated values obtained by HBP measurements as 'mean of the 1st measurement on each occasion averaged over a certain long-term period' was approximately 15% in both surveys. However, the most frequent answer was 'both mean and individual values' , followed by 'not mean but individual values' in both surveys (Figure 4 ).
Procedure for HBP measurement. About 10% of physicians instructed patients to measure HBP under conditions of the 'Japanese guidelines' , in both surveys ( Table 2 ).
The reason for recommending HBP measurement to their patients. The most frequent reason was to diagnose white-coat hypertension, followed by to diagnose masked hypertension, to evaluate the 
Awareness of reference values for HBP
The proportion of physicians who correctly recognized the reference values for hypertension based on HBP was approximately 30% for systolic BP, approximately 40% for diastolic BP and approximately 20% for systolic/diastolic BP both in surveys ( Figure 3 Responses to the question 'How do you instruct patients to document HBP measurement?' among physicians recommending HBP measurement to their patients (multiple-choice). First, first measurement; second, second measurement; third, third measurement; All, all measurements; Mean (second, third), mean of second and third measurements; Mean (all), mean of all measurements. HBP: home blood pressure. Home blood pressure measurement by Japanese physicians T Obara et al (Table 4 ). The awareness of the optimal methods for HBP measurement varied among age groups. Compared with other physicians, internists were more likely to be aware of the reference values for HBP hypertension and the optimal methods for HBP measurement. These results from the 2007-08 survey were broadly similar to those from the 2004-05 survey.
DISCUSSION
Based on questionnaires that were completed by physicians before the start of seminars dealing with hypertension, we found that the majority of Japanese physicians recognized the importance of HBP measurement for diagnosis and treatment of hypertension and recommended HBP measurement to their patients. Some previous surveys have assessed primary care physicians' awareness of the usefulness of HBP measurement. [17] [18] [19] In 2003, Cheng et al. 17 reported that the majority of 138 physicians (94%) in the USA agreed with the statement that 'HBP measurement could be useful to me as a primary care provider in treating hypertension' . Recently, Tisler et al. 18 also reported that HBP measurement seems to have a major influence on the process of hypertensive patient management in Hungary. On the other hand, in the Canadian survey, only 13% of the physicians preferred HBP to office or ambulatory readings for diagnostic purposes and 19% to guide therapy. 19 This study confirmed that most Japanese physicians recognized the importance of HBP measurement and used HBP measurement for the purpose of diagnosis of white-coat hypertension or masked hypertension, as well as for the evaluation of drug effects in clinical settings. However, the majority of Japanese physicians displayed insufficient knowledge of the correct use of HBP measurement on the basis of Japanese guidelines, 7, 8 even in the 2007-08 survey. Recommendations for the number of measurements, documentation and evaluation of measured values varied widely among physicians, both in surveys. There is considerable controversy about the number of HBP measurements on each occasion. 20 The Japanese guidelines 7, 8 recommended that HBP should be measured at least once on each occasion over a long period, because 'at least once on each occasion' may improve compliance with measurement, and the reference values for home hypertension were based on the first measurement obtained on each occasion over a certain period of time. Recently, we showed that systolic HBP variability and heart rate variability based on the first measurement obtained on each occasion over a certain period of time have predictive power for cardiovascular mortality. 21 In contrast, other guidelines recommended that HBP should be measured in duplicate or more on each occasion, because the value of the first measurement is generally the highest among consecutive measurements on one occasion. 22, 23 Therefore, these controversies may be caused by different recommendations for the number of measurements, documentation and evaluation of measured values among domestic and international guidelines. In addition, even when physicians recommended that their patients measure HBP once on each occasion, there were some patients who measured HBP several times on each occasion, and they often reported the lowest value. 24, 25 Therefore, the use of devices with a memory function would be preferred to eliminate this problem, because devices with a memory function have recently been developed. 26, 27 Only 20% of physicians correctly recognized the reference values for home hypertension (135/85 mm Hg), even in the 2007-08 survey.
Conversely, approximately 20% stated that 140/90 mm Hg was the reference value for HBP measurement, whereas this value is actually the standard reference value for hypertension according to CBP measurement. Moreover, the recommendations for the optimal methods for HBP measurement based on Japanese guidelines 7, 8 were identified by about 10% of physicians in both surveys, suggesting that the majority did not have adequate knowledge of HBP measurement. It is essential for physicians to recognize the reference values for home hypertension and the procedure for HBP measurement to evaluate patients' HBP comparably. In previous studies, although most responders believed that HBP measurement could be useful in the management of hypertension, 17, 18 respondents suggested that proper patient training is lacking, better patient training facilities are needed and protocols for HBP measurement must be established. 18, 19 The standardization of various factors in HBP measurement is indispensable for maintaining the quality and comparability of BP information, and a lack of standardization affects the acceptance of HBP measurement as a tool for clinical decision-making. Standardization of the HBP measurement procedure may improve the accuracy of screening and diagnosis for hypertension and accurate assessment of BP control during treatment. HBP measurement under such controlled conditions is expected to improve the medical economics of the diagnosis and management of hypertension. 28 Younger physicians might understand the importance of HBP measurement and might recommend HBP measurement, because they may have studied the importance of HBP measurement when they were students. However, middle-aged (40-59 years old) physicians had more knowledge of the reference value of HBP and the procedure for HBP measurement. Because middle-aged physicians not only understood the importance of HBP measurement but also had clinical experience, they might have had more knowledge of the practical aspects of HBP measurement. As expected, internists frequently examined hypertensive patients and were familiar with the HBP measurement. Therefore, they might more adequately understand the HBP measurement than other physicians. However, we did not collect information on the number of patients cared for per day or week.
The majority of physicians answered that the accuracy of upper arm cuff devices for HBP measurement was high. These results might be because of the fact that the accuracy of upper arm cuff devices for HBP measurement made by Japanese companies is assured by the accuracy tests of devices (www.dableducational.org. or http:// www.bhsoc.org/blood_pressure_list.stm).
This study had several limitations. As the subjects in this study were physicians attending educational seminars on hypertension, they might have had a greater interest in the diagnosis and treatment of hypertension, regardless of their amount of knowledge about hypertension compared with Japanese general physicians. However, even among such physicians, knowledge of HBP measurement was insufficient. In addition, the impact of the seminars to improve the performance of physicians was not known, because we did not collect the information to identify physicians who attended for both surveys. Therefore, additional surveys might be needed to clarify the impact of the seminars. However, as most of the seminar lecturers were core members of the JSH and the contents of the seminars were similar, the characteristics of physicians attending the seminars were comparable between surveys, and there may have been many physicians who attended both seminars. Therefore, these results might suggest that more aggressive campaigns would be needed, even though JSH published the HBP guidelines and JSH 2004 guidelines in the formal website apart from publication and pharmaceutical companies advertised these guidelines. The answers of physicians to questionnaires do not always accurately reflect their actions in their practices. Previous surveys have found that a considerable number of physicians who recognized the recommendations of guidelines disagreed with them. 2, 3, 29 We have also actually noted in the Hypertension Objective Treatment Based on Measurement by Electrical Devices of Blood Pressure (HOMED-BP) study that even when physicians know the recommended BP goal, they do not necessarily control their patients to this goal. 30 In the Japan Home versus Office Blood Pressure Measurement Evaluation (J-HOME) study, conducted among treated hypertensive patients, the proportion of patients evaluated by physicians as having 'poor' control was only 30-40%, 31 even though patients' home and office BPs were not properly controlled. Therefore, both recognition of and compliance with guideline recommendations need to be clarified. In this study, we did not collect the information on the role of the physicians in the management of HBP measurement. As HBP values often have variability in each measurement, some patients are concerned about this variability. Therefore, one of the roles of physicians might be adequate counseling regarding patients' HBP values, taking into consideration their variability.
We found that the status of physicians' practice and awareness of HBP measurement did not change over 4 years. Therefore, more aggressive promotion of HBP measurement among physicians is warranted. Subsequently, further investigation is needed to assess the influence of new guidelines, which would emphasize the clinical significance of HBP on physician practice and awareness of HBP measurement. 
